in a drawer somewhere awaiting identification.
"Many people think that discovering new species is just about going on expeditions to exotic locations and collecting new specimens, but the truth is that thousands of new plant species are lying neglected and unidentified in cupboards, drawers and cabinets around the world," Oxford's Robert Scotland said.
The reason for this phenomenon, the researchers say, is that herbaria are often overburdened with samples and understaffed. If samples are sitting on shelves but nobody with the relevant expertise is at hand to identify them correctly, they may be misplaced or relegated to the bottom drawer, as Scotland found out during his own taxonomic research.
Scotland and colleagues predict that around half of the estimated 70,000 missing species have already been collected and are just sitting in a drawer somewhere awaiting identification "Our own research into one particular genus of flowering plants, Strobilanthes, described 60 new species from specimens which had been sitting unexamined in herbaria for a long time," said Scotland. One of these species had been collected in 885 and had to wait 2 years for its description. "We now know that this pattern of new species going unrecognised is repeated at the world's greatest plant collections, hindering efforts to monitor global biodiversity and measure the impact of human activity on plants and animals," Scotland added.
This finding has important implications regarding the funding of taxonomic research. "This emphasizes the importance of channelling adequate funds to the world's herbaria in order to increase levels of taxonomic expertise so that they can deal with the often substantial backlog of unprocessed collections while at the same time maintaining existing collections," the authors write.
The researchers also suggest that field work should be focused on localities that have been underrepresented so far, and that taxonomic research should be better coordinated globally. They also call for "widened access to global collections through the exchange and large-scale digitisation of existing specimens." They foresee a point when practically all flowering plant species will have been collected, and "herbarium cabinets will still represent a final frontier for the discovery of a large number of new species".
Beyond the academic knowledge of taxonomy and the expansion of species inventories, the availability of complete and detailed species records is also important as a tool to assess impacts of human activities and of climate change. "Conservation of biodiversity on an increasingly warm and crowded planet is one of the central challenges for the coming century. We should remember that the concept of Biodiversity Hotspots, ecosystems with high endemism but under severe threat, was largely based on plant diversity," says Dan Bebber. "In order to understand plant diversity, it is first necessary to describe it. Our study shows that this important process has been neglected, and should be given greater priority. Setting conservation priorities in coming years could well depend upon the effort that goes into species description and mapping."
So blowing the dust off those old plant specimens in the bottom drawer will not only extend our knowledge of nature, it may even help to save the planet. What turned you on to biology in the first place? Sir David Attenborough. As a kid, seeing him squeezing his way through a termite nest or some bug/snake/ whatnot-infested tree in the jungle, while animatedly recounting some spectacular piece of biological wonder made a strong impression. Basically, I wanted to be him. However, since that proved difficult, I had to settle on the next best thing and became a biologist.
What brought you to olfactory neuroethology? As an undergraduate I spent quite some time on the arctic tundra of
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Yakutia (in Northeastern Siberia) participating in ornithological research expeditions. It was an incredible experience that I will never forget. However, one morning I woke up freezing cold and wet after having camped in what was basically a lake, when two things struck me. First, arctic biology, or at least the arctic climate was not really my cup of tea; second and more importantly, working with wild birds is complicated and limits the number of experimentally accessible questions. Back home I was at a loss as to which direction to follow. By chance I stumbled across the olfactory neuroethology group of Bill Hansson and I immediately knew this was the topic I had been looking for all along. I found the link between neuroscience, ecology and evolution fascinating, particularly the aspect of being able to explain neuronal structures and mechanisms from ecological observations, or vice versa finding the ecological significance of specific neuronal features. I was also immediately enamored by the elegance and intricacy of the sense of smell. The nose has to detect a select set of chemicals in a complex environment. What is the logic behind the system? Why are certain compounds detected, others not, and how is the information filtered and processed? My final revelation was the insects, which I had never considered particularly interesting. In short, I loved the whole concept from day one -and I still do. It is hard to get bored, as there are so many interesting aspects to study. We are working on questions ranging from sensory adaptations in land crabs and odd drosophilids to peculiar deceptive plants. In addition, the cross-disciplinary nature of the research means that it can take many different directions and also that it encompasses a wide variety of techniques and methods. However, that said, I could also envision doing research in other areas; paleontology, for example, but on the other hand who doesn't want to do that…?
Do you have a favourite paper?
What is your greatest ambition in your research? To do work that otherwise would not have been done. By which I mean not going for the obvious issues, but to try and look beyond the questions and species systems currently being addressed. For example, Drosophilidae offer a wealth of species where we have only tempting glimpses of exciting and peculiar lifestyles, which yet have to be explored. I would love to bring these insects from obscurity and into the limelight as viable study systems, which in a comparative framework with the model Drosophila melanogaster could offer excellent opportunities to identify molecular, physiological or behavioral principles underlying a variety of biological functions.
What are the best parts of being a scientist? The freedom to explore whatever takes your fancy. The only limitations, apart from funding obviously, are imagination and skill set.
What do you think about scientific publishing? I dislike this whole culture of 'publish or perish'. It is denigrating the scientific process into some crude competition. Of course disseminating one's findings is a key responsibility of any scientist, and doing so in general a joy, but I find it objectionable to turn this aspect into some academic 'cage fight'. This fast-food mentality is also detrimental to science. Among other things, it leads to premature as well as unnecessary publications and over-reporting of positive results. However, as much as I dislike this concept, I find myself in the midst of this publication race and as busy as everyone else to publish 'well' and often.
What do you think about the likely impact of big biology?
There is no question that the brute-force industrial approach to science has, and certainly will, produce findings of critical importance. On a personal level though, I find the sledgehammer approach boring. I definitively do 'small biology'. In addition, I find 'big biology' a poor substitute for scholarship and rather ill-fitting with the academic tradition of elegant and cleverly designed experiments. Besides, Sherlock Holmes did not need to DNA type half of London to catch the culprit. Logic and deduction did the trick. In most aspects of biology, I think, the same applies.
Are there any aspects of biology that you feel are neglected? I would say systematics. A field that clearly doesn't get the credit it deserves. Without having a firm understanding of species boundaries and how things are related to each other, doing comparative biology is impossible. Perhaps it stems from my fascination with 8-9 th century zoology, but I find it a very interesting subject in its own right. Apart from working at the Max Planck, I am also a guest scientist at the Swedish Natural History Museum in Stockholm. Few things give me such pleasure (in science I should stress, I don't want to come across as a complete lunatic here) as sitting with a bucket full of unsorted insects from some obscure tropical location, sifting out the drosophilid nuggets. Now and then you come across the most bizarre little critters that really make you wonder how on earth they evolved and what in their environment or ecology created such peculiar phenotypes. These odd ones serve as a strong reminder of the remarkable diversity of insects, and of how much is out there still left unexplored. For me personally it is also a sobering reminder of my own shortcomings as a taxonomist, since I mostly haven't got the foggiest idea what these things are. My fear is that as time passes by and we continue to neglect this fundamental area of biology, there wont be any people left able to identify these amazing insects.
What do you think are the big questions to be answered next in your field? The Drosophila toolbox, extensive as it is already, is continuously being updated with more and more sophisticated genetic techniques for controlling neuronal activity as well as for mapping neuronal circuits. These technical land-winnings will hopefully provide the means to pinpoint circuits and individual neurons underlying specific behaviors, such as courtship, innate attraction/repulsion and oviposition. We have already seen a number of beautiful papers on the flies' pheromone circuitry and more will surely follow. Exciting times ahead! Max Planck Institute for Chemical Ecology, Department of Evolutionary Neuroethology, Hans Knöll Strasse 8, 07745 Jena, Germany. E-mail: mstensmyr@ice.mpg.de you", all in a thick Bostonian accent. Such examples of mimicry of speech in non-human mammals are, however, vanishingly rare, probably, in part, because the vocal apparatus of other mammals differs significantly from that of humans and also because the sounds are relatively complex.
Why mimic sounds? Perhaps because mimicry can be so very accurate, it is often considered that it is produced 'for a reason'. For many species, however, this reason has been surprisingly difficult to confirm because of the paucity of data.
Perhaps the most common of the suggested explanations for vocal mimicry is that, as many male songbirds vocalise to attract females and/or repel rivals, mimicry may allow them to do this more effectively. In many songbird species, females seem to prefer males that sing multiple or varied songs. A male that can use mimicry to increase his repertoire may attract more females. Indeed, this appears to explain the use of mimicry by male satin bowerbirds, Ptilonorhynchus violaceus: males with larger mimetic repertoires mate with more females than do males with smaller repertoires. It also seems that females pay attention, not just to the diversity of sounds produced, but also to the accuracy of those productions: males that produce more accurate mimicry get to mate with more females than do males with less accurate mimicry.
Rather than attracting conspecific females, mimicry may be used to repel heterospecific competitors. For example, when great tits (Parus major) and blue tits (P. caeruleus) compete for food and nesting sites during the breeding season, great tits mimic blue tit song. As matching another individual's song is often used to signal aggression between conspecifics in many songbirds, it seems possible that the mimicking great tits are attempting to intimidate blue tits. Song sparrows, Melospiza melodia, may do something similar: their mimicry of white-crowned sparrow, Zonotrichia leucophrys, territorial song induces aggression in white-crowned sparrows although it is not clear to what effect.
What sounds do birds mimic?
While the most startling sounds that birds mimic are made by us and by some of our implements, it is more usual that they mimic other animals. It is 
